Open-pulled straw vitrification differentiates cryotolerance of in vitro cultured rabbit embryos at the eight-cell stage.
The objective was to determine cryotolerance of in vitro cultured rabbit embryos to the open-pulled straw (OPS) method. Overall, 844 rabbit embryos at pronuclear, 2- to 4-cell, 8-cell, and morula/blastocyst stages were vitrified, and ≥ 1 mo later, were sequentially warmed, rehydrated, and subjected to continuous culture (n = 691) or embryo transfer (ET, n = 153). Embryos vitrified at the 8-cell stage or beyond had greater survival, expanded blastocyst and hatched blastocyst rates in vitro, and better term development than those vitrified at earlier stages. The 8-cell group had 70.1% expanded blastocysts, 63.7% hatched blastocysts, and 25.7% term development, as compared to 1.5-17.7%, 1.5-4.3% and 2.8-3.7% in the pronuclear, 2-cell and 4-cell embryos, respectively (P < 0.05). The expanded and hatched blastocyst rates in vitrified morula/blastocyst post-warming were higher than that in the 8-cell group; however, their term development after ET was similar (8-cell vs morula/blastocyst: 25.7 vs 19.4%, P > 0.05). Development after ET was comparable between vitrified-warmed embryos and fresh controls at 8-cell and morula/blastocyst stages (19.4-25.7 vs 13.7-26.6%, P > 0.05). For embryos at pronuclear or 2- to 4-cell stages, however, term rates were lower in the vitrified-warmed (2.8-3.7%) than in fresh controls (28.6-35.6%, P < 0.05). Therefore, cultured rabbit embryos at various developmental stages had differential crytolerance. Under the present experimental conditions, the 8-cell stage appeared to be the critical point for acquiring cryotolerance. We inferred that for this OPS cryopreservation protocol, rabbit embryos should be vitrified no earlier than the 8-cell stage, and stage-specific protocols may be needed to maximize embryo survival after vitrification and re-warming.